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Claim Amendments 

Pica:?© aiuGiid claimii 1, 11, 2 6, and 32 ass follows: 

1. (previously prcseriLcd) A method llor etching an opening uising a 
bi-]ayer photoresist to improve an etching resolution and reduce 
particulate contamination comprising the stepi? of: 

providing an uiipattorncd non-i»iiicon containing organic 
resinous layer over a substrate to form a fi. rst resist Idyor; 

prov.idi.ng a sil.icon containlnq photoresist layer over the 
first resist layer to form a second resist layer thinner than the 
fir:5t resist layer ; 

exposing ttie second resist layer to form second resist 
layer paLtcrn revealing first resist layer portions; 

dry developing said first resist layer portions accordlnq to 
t-he second resist layer pattern to reve^ii the tsubstrato according 
to a first plasma cLctiiny process comprising nitrogen and oxygen 
to form an etching mask; 

p.l.asma etch.ing according to a second plasma etching process 
an opening into the substrate according to the etching mask; and, 

carrying out an in~situ ashing process to remove remaining 
overlying resist .layers comprising the first and second resist 
layers. 

2. (cancelled) 
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3. (previously proscnlod) The irieLhod o.C claim 1, wherein Lhc 
fi.irsf. res;! St. layer comprises a non-photoactive polymer, 

4. (cance.ned) 

b. (prccviously prGsentcd) The method oil claim 1, wherein the 
acLivaLing liyht source comprises a wavelength .selected from the 
group consisting of about 157 nanometers and about 193 
nanometers . 

(5. (cancelled) 

7. {cnrrftntly ^imended) The method ol claim 1^ Ll^JJ^ wliercin the 
first: rci^iisL i^iycr hay a LtilcknefiS of about 1000 Angstrom.^ to 
abouL bOOO Angstroms and the .second resi.st layer ha.s a thickne.ss 
of about 500 Angstroms to about 3000 Angstroms. 

8. - 10. (cancelled) 

11. (currently amended) Thc-5 method of claim 1 l[0]J, wherein the 
semiconductor L'caLure selected from the group con.ststinq of a 
via hole, a trench line, and a contact hole. 
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12. (previously pr^r-sented ) The method of claim 1, furl her 
compriuii'iy Ltic iiLcp o! rciiioviiiy Lho .second resist J.ayer according 
Lo a lirsL. ashing process prior to the second plasma etching 
process . 

13. (previou.sly pre.sented) The method of claim 1, wherein Lho in- 
Rit.u a.shing proces.s comprise;? an oxygen contciininci plasma and a 
component aalcctod from Lhc group cons ie ting of nitrogen and 
iluorinc Lo simullancously clean plasma reactor contact, surfaces. 

14. - 20, (cancelled) 

21. {proviou:L;iy prei^cnLed) The method of claim 1, wherein the dry 
development plasma is foT^med of plasma forming gaycis consisting 
ea.sent.ially of nitrogen and oxygon. 

22. (previously presented) The inethod of claim 1, wherein the dry 
dovelopment plasma is formed of pla.sma forming gaaou conuisLing 
essentially of nitrogen, oxygen, and argon. 

23. (previoatsly pre.'sented) The method of claim 1, whcroln Lhc 
fir.*jL resist layer is selected from the group consisting oi; an T- 
iine photoresist, an acrylic polymer, and a polyvinyl alcohol 
polymer. 
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2A . (previously presented) The method of claim 1, where.in the 
second resist .IrTyer comprises a DUV phoLores.lst wherei.n the 
silicon comprises silicon incorporated from one of a silylation 
process and from ail icon monomers included in the photcrGaisL. 

25. {previously presented) A inetliod lor eUching a .semi-conductor 
device feature using a bi-laycr photoresist to improve an opening 
etching resolution and reduce particulate cont«-jnii nation 
coiupriaing the steps of: 

providing a non-si. 1 Icon containing photoresist layer over a 
dielectric insulating layer to from a first resi.st layers- 
providing a silicon containing photoresist layer ovor Lhc 
first resist layer to form a second resist layer thinner than the 
firsL rcyii.;L layer; 

patterning the second re:5ist layer according to a 
photolithographic cxpoiiurc pxx>cess comprising a wavclcngLh 
jsoleutod from the group consisting of lb"/ am and 193 nm; 

wet .developing the second resist layer to form a patterned 
second resist layer; 

dry etching the first resist layer according to a dry 
etching chemistry formed by supplying gases consisting 
essentially of nitrogen, oxygon, and optionally, argon, Lo reveal 
the dielectric inaulaLiag layer to form an etching mask; 
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plasma eLching in-ylLu an opening in the diclecLric 
ini5ul^t Inq layer according to the. etching mask; 

carrying out an i.n-situ oxygen ashing process to remove 
overlying resist layers compfrising at least the first resist' 
layer; £ind, 

carrying out an in-aitu plasma cleaning procosjfj cojnpriaing a 
component selecLod from Lhc group coasisLing o£ lluorine and 
nitrogen to clean plasma reactor contact surfaces* 

;?6; (currently amcsadod) Tho method ot claim 2b, wlicroin the 
second resist layer is removed * in-sltu according to a first 
oxygen ashing process prior to the step of etching. 

21. - 25). (cancelled) 

30. (previously presented) The r^ethod of claim ^fj, wherein the 
lirst resist layer is selected from the group consisting of an I- 
linc photoresist, an acrylic polymer, and a polyvinyl alcohol 
polymer. 
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31. (previously presented) 'i'he method oi claim 25, wherein the 
second resist layer comprii^eij a DUV photoresist wherein Lhc 
^siiicori compriLJc^s silicon incorporated from one ol a sLiiiylat.i on 
proccsis and Irbm silicon monomers contained within the 
phoLorosis L . 

32. (currenLly amended) A method for etc;hing a semiconductor 
device I eat are using a bi- layer phot ores iyt Lo improve an openiiig 
etching resolution and reduce particuiate contamination 
comprising the steps of: 

providing a non-silicon containing photoresist layer over a 
dieiocLric insulating layer to frfroiuJJ iorm a first re.sist 
layer; 

providing .a silicon contai.ning photoresist layc^r over the 
lirst resist layer to form a second resist layer thinner than the 
first resist layers- 
patterning the second resist layer according Lo a 
photolithographic exposure proce.S!> comprising a wavelength 
seicelcd Irom the group consisti.ng of 1^1 nm and 103 nm; 

wel. developing the second resist J.ayer to form a patterned 
second resist layer; 

dry etching tiie first resist layer according to a dry 
etching chemistry comprising nitrogen, oxygen, and argon, to 
reveal the dielectric insulating layer to iorm an etching mask; 
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carrying out a first in-situ oxygen ashing proccisa Lo remove 
Lhc isKcond resir^t .lay«r; 

plar^iua o^tching in-situ an opening in Lhe dieiecLric 
insula LijKj layer; 

carrying out a eiecond An-si.tu oxygen ashing process to 
remove the first resist layer; 

plaama etching in-isitu through a boLLom etch stop layer 
coiiiprlisiny iho aubijtratc; and, 

carrying out an in-sxLu plasma cleaning process comprising a 
component se.lected from the group consisting of fluorine and 
nitrogen to clean plasma reactor cont?ict surlacco.. 

33. (previously pre^j^nted) The method ol! claim 32, wherein the 
liri;;L and i^eeojid Iri-iiiLu atihing processes comprise adding a 
component selected from the group consisting o£ Iluorino and 
nitrogen to simultaneously clcsan plaisma contact surfaces. 

34, (previously presented) The method of claim 32, wherein the 
first reisist layer is selected from the group consisting of an I- 
line photoresist, an acrylic polymer, and a polyvinyl alcohol 
polymer. 
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35. (previously presonLed) The method of claim 1, further 
comp r .i. s i n g t h e s t ep s of: 

etching through a bottom etch stop layer comprising Lhe 
substrate; and, 

carrying out an in-situ plasma cleaning process comprasinq a 
component selGctocl from l:h« group consisting ol: fluorine and 
nlLrogcn Lo clean plafsma rciicLor oonlact surfaces. 

36. (previously presented) The method ol: claim 1, wherein the 
riraL and ssocond piaama etching processes and the ashing proceiss 
are carried out in ci dual source RF power plasirifi redactor 
comprising an RF biasing power source. 

37. (previously presentGd) The mcLhod oI claim 25, wherein the 
plasma rcacLor compritJOii; a dual source Rl*' power plfjsma reactor 
comprising an RF biasing pov/er source. 

.■■$8. (previously presented) The method o£ claim 32, wherein the 
plaiiina reactor coinpriijos a dual source RP' power plasma reactor 
comprising an RF biasing power source. 
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